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In the Claims 

1 . (Original) A cardiac assist system, comprising: 
a primary device housing; 

said primary de\'ice housing having a first control circuit, therein, to perform 
synchronous cardiac assist operations; 

a secondary device housing having a second control circuit, therein, to perform 
asynchronous cardiac assist operations; and 

a detection circuit, commimicatively coupled to said first and second control circuits, to 
detect an electromagnetic interference insult upon the cardiac assist system; 

said first control circuit terminating synchronous cardiac assist operations and said 
second control circuit initiating asynchronous cardiac assist operations upon detection of the 
electromagnetic interference insult by said detection system. ' 

2. (Original) The cardiac assist system as claimed in claim 1 , wherein said second control 
circuit places the cardiac assist system in the asynchronous mode for a duration of the 
electromagnetic interfierence insult and terminates the asynchronous mode of the cardiac assist 
system upon detection of an absence of an electromagnetic interference insult by said detection 
system; 

said first control circuit terminating the synchronous mode of the cardiac assist system 
for the duration of the electromagnetic interference insult and re- initiates the synchronous mode 
of the cardiac assist system upon detection of an absence of an electromagnetic interference 
insult by said detection system. 

3. (Original) The cardiac assist system as claimed in claim 1, further comprising: 

a first shielding formed around said primary device housing to shield said primary device 
housing and any circuits therein from electromagnetic interference; and 

a second shielding formed around said secondary device housing to shield said secondary 
device housing and any circuits therein from electromagnetic interference. 
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4. (Original) The cardiac assist system as claimed in claim 3, wherein said first shielding 
is a metallic sheath to shield said primary device housing and any circuits therein from 
electromagnetic interference. 

5. (Original) The cardiac assist system as claimed in claim 3, wherein said second 
shieldmg is a metallic sheath to shield said secondary device housing and any circuits therein 
from electromagnetic interference. 

6. (Original) The cardiac assist system as claimed in claim 3» wherein said first and 
second shieldings are metallic sheaths to shield said primary and secondary device housings and 
any circuits therein from electromagnetic interference. 

7. (Currently Amended) The cardiac assist system as claimed in claim 34-» wherein said 
first shielding is a carbon composite sheath to shield said primary device housing and any 
circuits therein from electromagnetic interference. 

8. (Currently Amended) The cardiac assist system as claimed in claim 35» wherein said 
second shielding is a carbon corT^x)site slieath to shield said secondary device housing and any 
circuits therein from electromagnetic interference. 

9. (Currently Amended) The cardiac assist system as claimed in claim wherein said 
first and second shieldings are carbon composite sheaths to shield said primary and secondary 
device housings and any circuits therein from electromagnetic interference. 

10. (Currently Amended) The cardiac assist system as claimed in claim 3466, wherein 
said first shielding is a polymer composite sheath to shield said primary device hoiising and any 
circuits therein from electromagnetic interference. 

1 1. (Currently Amended) The cardiac assist system as claimed in claim 35, wherein said 
second shielding is a polymer composite sheath to shield said primary device housing and any 
circuits therein fmm electromagnetic interference. 
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12. (Cuirently Amended) The cardiac assist system as claimed in claim 3§, whexein said 
first and second shieldings are polymer composite sheaths to shield said primary and secondary 
device housings and any circuits therein fix>m electromagnetic interference. 

13. (Original) The cardiac assist system as claimed in claim 1, wherein said detection 
circuit is located in said primary device housing. 

14. (Original) The cardiac assist system as claimed in claim 1, wherein said detection 
circuit is located in said secondary device housing. 

15. (Original) The cardiac assist system as claimed in claim 1, wherein said detection 
circuit is located in a third device housing. 

16. (Original) The cardiac assist system as claimed in claim 13, wherein said detection 
circuit is coorniunicatively coupled to said second control circuit through a fiber optic 
communication syston. 

17. (Original) Hie cardiac assist system as claimed in claim 16, wherein said fiber optic 
cooununication system is coated with a biocompatible material. 

18. (Original) Ihe cardiac assist system as claimed in claim 13, wherein said detection 
circuit is conmninicatively coupled to said second control circuit through electromagnetic 
interference shielded electrical leads. 

19. (Original) The cardiac assist system as claimed in claim 18, wherein said 
electromagnetic interference shielded electrical leads are coated with a biocompadble material. 

20. (Original) The cardiac assist system as claimed in claim 13, wherein said detection 
circuit is communicatively cot^led to said second control circuit through electromagnetic 
interference shielded electrical leads and a fiber optic commimication system. 
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21. (Original) The cardiac assist system as claimed in claim 20, wiierein said 
electromagnetic interference shielded electrical leads and said fiber optic communication system 
are coated with a biocompatible material. 

22. (Original) The cardiac assist system as claimed in claim 14, wherein said detection 
circuit is communicatively coupled to said first control circuit through a fiber optic 
communication system* 

23. (Original) The cardiac assist system as claimed in claim 22, wherein said fiber optic 
communication system is coated with a biocompatible material. 

24. (Original) The cardiac assist system as claimed in claim 14, wherein said detection 
circuit is conmiunicatively coupled to said first control circuit through electromagnetic 
interference shielded electrical leads. 

25. (Original) The cardiac assist system as claimed in claim 24» wherein said 
electromagnetic interference shielded electrical leads are coated with a biocompatible material. 

26. (Original) Hue cardiac assist system as claimed in claim 14, wherein said detection 
circuit is conmiunicatively coupled to said fu^t control circuit dirough electromagnetic 
interference shielded electrical leads and a fiber optic communication system. 

27. (Original) The cardiac assist system as claimed in claim 26, wherein said 
electromagnetic interference shielded electrical leads and said fiber optic communication system 
arc coated with a biocompatible material. 

28. (Original) The cardiac assist system as claimed in claim 15, wherein said detection 
circuit is communicatively coupled to said fu-st and second control circuits through a fiber optic 
communication system. 
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29. (Original) The cardiac assist system as claimed in claim 28, wherein said fiber optic 
communication system is coated with a biocompatible material. 

30. (Original) The cardiac assist system as claimed in claim 15, wherein said detection 
circuit is conmixmicatively coupled to said first and second control circuits through 
electromagnetic interference shielded electrical leads. 

31. (Original) The cardiac assist system as claimed in claim 30, wherein said 
electromagnetic interference shielded electrical leads are coated with a biocompatible material. 

32. (Original) The cardiac assist system as claimed ui claim 15, wherein said detection 
circuit is communicatively coupled to said first and second control circuits through 
electromagnetic interference shielded electrical leads and a fiber optic communication system. 

33. (Original) The cardiac assist system as claimed in claim 32, wherein said 
electromagnetic interference shielded electrical leads and said fiber optic communication system 
are coated with a biocompatible material. 

34. (Original) The cardiac assist system as claimed in claim 1, further comprising a lead 
system to transmit and receive signals between a heart and said primary and secondary dei^ce 
housings. 

35. (Original) Tlie cardiac assist system as claimed in claim 34, wherein said lead system 
comprises a fiber optic based communication system. 

36. (Original) The cardiac assist system as claimed in claim 35, wherein said fiber optic 
^ communication system contains at least one channel within a mult> fiber optic bundle. 

37. (Original) The cardiac assist system as claimed in claim 35, wherein said fiber optic 
communication system is coated with electromagnetic interference resistant material. 
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38. (Original) The cardiac assist system as claimed in claim 36, wherein said multi- fiber 
optic bundle is coated with electromagnetic interference resistant material. 

39. (Original) The cardiac assist system as claimed in claim 34, wherein said lead system 
comprises a plurality of electrical leads. 

40. (Original) The cardiac assist system as claimed in claim 39, wherein said plurality of 
electrical leads have a third shielding dierearoimd, said second shielding preventing said 
electrical leads firom conducting stray electromagnetic interference. 

41. (Original) The cardiac assist system as claimed in claun 40, wherein said third 
shielding is a metallic sheath to prevent said electrical leads from conducting stray 
electromagnetic interference. 

42. (Original) The cardiac assist system as claimed in claim 40, wherein said third 
shielding is a carbon composite sheath to prevent said electrical leads irom conducting stray 
electromagnetic mterference. 

43. (Original) The cardiac assist system as claimed in claim 40, wherein said tfaud 
shielding is a polymer composite sheath to prevent said electrical leads from conducting stray 
electromagnetic interference. 

44. (Original) The cardiac assist system as claimed in claim 39, wherein an electrode 
located on an end of said electrical lead has an anti-antenna geometrical shape^ said anti- antenna 
geometrical shape preventing said electrode from picking up and conducting stray 
electromagnetic interference. 

45. (Original) The cardiac assist system as claimed in claim 44, wherein said plurality of 
electrical leads have a third shielding therearound, said second shielding preventing said 
electrical leads from conducting stray electromagnetic interference. 

-7- 



PAGE 7/15* RCVD AT 11/4/2004 12:49:47 PM (Eastern Standard Time] * SVR:USPro-EFXRF-1/0*DNIS:8729306* CSID:585 899 3973 * DURATION {inm-S8):05-12 



MOV 04 2004 1:49PK BRSCH 8. NICKERSON LLP 



585-899-3973 



P-8 



Patent Application Number: 10/077,960 

46. (Original) The cardiac assist system as claimed in claim 45, wherein said third 
shielding is a metallic sheath to prevent said electrical leads from conducting stray 
electromagnetic interference. 

47. (Original) The cardiac assist system as claimed in claim 45, wherein said third 
shielding is a carbon composite sheath to prevent said electrical leads from conducting stray 
electromagnetic interference. 

48. (Original) The cardiac assist system as claimed in claim 45, wherein said third 
shielding is a polymer oamposite sheath to prevent said electrical leads from conducting stray 
electromagnetic interference. 

49. (Original) The cardiac assist system as claimed in claim 39, wherein each electrical 
lead includes an electrical filter, said electrical filter removing stray electromagnetic interference 
from a signal being received from said electrical lead. 

50. (Original) The cardiac assist system as claimed in claim 49, wherein said plurality of 
electrical leads have a third shielding therearound, said second shielding preventing said 
electrical leads from conducting stray electromagnetic interference. 

51. (Original) The cardiac assist system as claimed in claim 50, wherein said third 
shielding is a metallic ^eath to prevent said electrical leads from conducting stray 
electromagnetic interference. 

52. (Original) The cardiac assist system as claimed in claim 50, wherein said third 
shielding is a carbon composite sheath to prevent said electrical leads from condiicting stray 
electromagnetic interference. 

53. (Original) The cardiac assist system as claimed in claim 50, wherein said third 
shielding is a polymer composite sheath to prevent said electrical leads from conducting stray 
electromagnetic interference. 
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54. (Original) The caidiac assist system as claimed in claim 35, wherein said fiber opdc 
based communication system is covered with a biocompatible material. 

55. (Original) The cardiac assist system as claimed in claim 36, wherein said multi- fiber 
optic bundle is covered with a biocompatible material. 

56. (Original) The caidiac assist system as claimed in claim 39, wherein said electrical 
leads are covered with a biocompatible material. 

57. (Original) The cardiac assist system as claimed in claim 40, wherein said third 
shielding is covered with a biocompatible material. 

58. (Original) The cardiac assist system as claimed in claim 44, wherein said electrical 
Leads are covered with a biocompatible mat^al. 

59. (Original) The cardiac assist system as clauned in claim 45, wherein said third 
shielding is covered with a biocompatible material. 

60. (Original) The cardiac assist system as claimed in claim 49, wherein said electrical 
leads are covered with a biocompatible material. 

61. (Original) The cardiac assist system as claimed in claim 50. wherein said third 
shielding is covered with a bioconqpatible material. 

62. (Original) The cardiac assist system as claimed in claim 54, wherein said 
biocompatible material is a non-permeable diffiision resistant biocompatible material. 

63. (Original) The cardiac assist system as claimed in claim 55, wherein said 
biocompatible material is a non-permeable diffusion resistant biocompatible material. 
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64. (Original) The cardiac assist system as claimed in claim 56, wherein said 
biocompatible material is a noo-peimeable diffusion resistant biocompatible material. 

65. (Original) The cardiac assist system as claimed in claim 57, wherein said 
biocompatible material is a non-permeable diflfusion resistant biocompatible material. 

66. (Original) The cardiac assist system as claimed in claim 58, wherein said 
biocompatible material is a non-permeable diffusion resistant biocompatible material. 

67. (Original) The cardiac assist system as claimed in claim 59, wherein said 
biocompatible material is a non-permeable diffijsion resistant biocompatible material. 

68. (Original) The cardiac assist system as claimed in claim 60, wherein said 
biocompatible material is a non-permeable diffusion resistant biocompatible material. 

69. (Original) The cardiac assist system as claimed in claim 61, \^erein said 
biocompatible material is a non-permeable diffusion resistant biocompatible material. 

70. (Original) The cardiac assist system as claimed in claim 39, wherein said electrical 
leads are unipolar leads. 

71 . (Original) The cardiac assist system as claimed in claim 39» wherein said electrical 
leads arc bipolar leads. 

72. (Original) The cardiac assist system as claimed in claim 39. wherein said electrical 
leads arc a combination of unipolar and bipolar leads. 

73. (Original) The cardiac assist system as claimed in claim 34, wherein said leads 
system is a combination of a fiber optic based communication system and electrical leads. 
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74. (Original) The cardiac assist system as claimed in claim 73, wherein said electrical 
leads are unipolar leads. 

75. (Original) The cardiac assist system as claimed in claim 73, wherein said electrical 
leads are bipolar leads. 

76. (Original) Ihe cardiac assist system as claimed in claim 73. wherein said electrical 
leads are a combination of unipolar and bipolar leads. 

77. (Original) The cardiac assist system as claimed in claim 73, wherein said fiber optic 
communication system contains at least one channel within a multi- fiber optic bundle. 

78. (Original) The cardiac assist system as claimed in claim 77, wherein said electrical 
leads are unipolar leads. 

79. (Original) Ihe cardiac assist system as claimed in claim 77, wherein said electrical 
leads are bipolar leads. 

80. (Original) Ihe cardiac assist system as claimed in claim 77» wherein said electrical 
leads are a comb ination of unqiolar and bipolar leads. 

8 1 . (Original) The cardiac assist system as claimed in claim 34, wherein said lead system 
includes a sensing and stimulation system at an epicardiatlead interface with a desired 
anatomical cardiac tissue region. 

82. (Original) The cardiac assist system as claimed in claim 81, wherein said sensing and 
stimulation system includes optical sensing components to detect physiological signals from the 
desired anatomical cardiac tissue region. 

83. (Original) The cardiac assist system as claimed in claim 81, wherein said sensing and 
stimulation system includes optical sensing components to detect physiological .signals from the 
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desired anatomical cardiac tissue region and electrical sensing components to detect 
physiological signals from the desired anatomical cardiac tissue region. 

84. (Original) The cardiac assist system as claimed in claim 81, wherein said sensing and 
stimulation system includes electrical sensing components to detect physiological signals from 
the desired anatomical cardiac tissue region. 

85. (Original) The cardiac assist system as claimed in claim 81, wherein said sensing and 
stimulation system includes optical pulsing components to deliver a stimulus of a predetermined 
duration and power to the desired anatomical cardiac tissue region. 

86. (Original) Hie cardiac assist system as claimed in claim 82, wherein said sensing and 
stimulation system includes optical pulsing components to deliver a stimulus of a predetermined 
duration and power to the desired anatomical cardiac tissue region. 

87. (Original) The cardiac assist system as claimed in claim 83, wherein said sensing and 
stimulation system includes optical pulsing components to deliver a stimulus of a predetermined 
duration and power to the desired anatomica] cardiac tissue region. 

88. (Original) The cardiac assist system as claimed in claim 84, wherein said sensing and 
stimulation system includes optical pulsing components to deliver a stimulus of a predetermined 
duration and power to the desired anatomical cardiac tissue region. 

89. (Original) Ihe cardiac assist system as claimed in claim 8U wherein said sensing and 
stimulation system includes electrical pulsing components to deliver a stimulus of a 
predetermined duration and power to the desired anatomical cardiac tissue region. 

90. (Original) The cardiac assist system as claimed in claim 82, wherein said sensing and 
stimulation system includes electrical pulsing components to deliver a stimulus of a 
predetermined duration and power to the desired anatomical cardiac tissue region. 
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91 . (Original) Hie cardiac assist system as claimed in claim 83, wherein said sensing and 
stimulatioQ system includes electrical pulsing components to deliver a stimulus of a 
predetermined duration and power to die desired anatomical cardiac tissue regioiL 

92. (Original) The cardiac assist system as claimed in claim 84, wherein said sensing and 
stimulation system includes electrical pulsing components to deliver a stimulus of a 
predetermined duration and power to the desired anatomical cardiac tissue region. 

93. (Original) The cardiac assist system as claimed in claim 81, wherein said sensing and 
stimulation system includes optical pulsing components to deliver a stimulus of a predetermined 
duration and power to the desired anatomical cardiac tissue region and electrical pulsing 
components to deliver a stimulus of a predetermined duration and power to the desired 
anatomical cardiac tissue region. 

94. (Original) Ihe cardiac assist system as claimed in claim 82» wherein said sensing and 
stimulation system includes optical pulsing components to deliver a stimulus of a predetermined 
duration and power to the desired anatomical cardiac tissue region and electrical pulsing 
components to deliver a stimulus of a predetermined duration and power to the desired 
anatomical cardiac tissue region. 

95. (Original) Hie cardiac assist system as claimed in claim 83, wherein said sensing and 
stimulation system includes optical pulsing components to deliver a stimulus of a predetermined 
duration and power to the desired anatomical cardiac tissue region and electrical pulsing 
components to deliver a stimulus of a predetermined duration and power to the desired 
anatomical cardiac tissue region. 

96. (Original) The cardiac assist system as claimed in claim 84, wherein said sensing and 
stimulation system includes optical pulsing components to deliver a stimulus of a predetermined 
duration and power to the desired anatomical cardiac tissue region and electrical pulsing 
components to dehver a stimulus of a predetermined duration and power to the desired 
anatomical cardiac tissue region. 
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97. (Original) The cardiac assist system as claimed in claim I, wherein said detection 
circuit is a thermistor heat detector. 

98. (Original) The cardiac assist s>stem as claimed in claim 1, wherein said detection 
circuit is a high frequency interference detector. 

99. (Original) The cardiac assist system as claimed in claim 1, wherein said detection 
circuit is a high voltage detector. 

100. (Original) The cardiac assist system as claimed in claim 1» wherein said detection 
circuit is an excess current detector. 
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